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An inexpensive microscope is a valuable aid in the 
diagnosis of parasitic diseases in animals. 
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r 
U NTHRIFTINESS in animals no·t explained by other causes may be clue to parasite infestation. If gross evidence of 
parasitism is not found, microscopic examination of fecal speci­
mens for parasite eggs or skin scrapino·s for ectoparasites of 
properly selected and prepared specimens may yield results of 
value in establishing a diagnosis. 
The equipment necessary for microscopic examination need 
not be elaborate or expensive. Standard medical microscopes 
g ive greater detail and are easier to manipulate than miniature 
models. Repeated negative microscopic results may eliminate 
parasitism and guide the clinician to a correct deduction in 
other fields. Positive microscopic findings, if correlated with 
clinical symptoms, permit a definite diagnosis. 
The technic of microscopic examination pictorially de­
scribed herein has given satisfactory results at the Laboratory 
of Animal Pathology and Hygiene, University of Illinois. 
Photographs of parasites and photomicrographs of parasite eggs 
and microscopic parasites, together with photographs of para­
sitized animals and photomicrographs of histopathologic changes 
associated with different types of parasitism, are reproduced to 
aid the veterinary practitioner in correlating clinical symptoms, 
g ross pathologic changes, and microscopic findings. As in 
human diseases, rational treatment and prevention are depend­
ent upon a correct diagnosis. 
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eop. Microscopic Diagnosis of Parasitism 
in Domestic Animals 
LABORATORY OF ANIMAL PATHOLOGY AND HYGIENE& 
UNIVERSITY OF ILLINOIS 
SERIOUS LOSSES from parasitism in farm animals have been recognized in Illinois flocks and herds with increasing fre­quency during the past decade. Unfortunately the symptoms 
of parasitism are frequently vague and are often not recognized in 
infested herds until some of the animals succumb. At this stage a 
majority of the herd or flock may be infested. · 
Definite figures regarding the total loss sustained in animals 
from parasitism, including lowered vitality which results in lowered 
milk yield, reduced egg production, decreased horse power, unsatis­
factory gains in fattening pens, as well as death, are not available. 
Difficulty is also experienced in appraising the economic signifi­
cance of parasitism because it is so often associated with bacterial 
as well as nutritional diseases. However, observations of para­
sitized herds and flocks definitely suggest the widespread distribu­
tion of parasitic diseases among farm animals and the increasing 
economic significance of such diseases. 
Pastures, feedlots, yards, and even buildings, used continuously 
for a quarter or half century on many Illinois farms, have become 
gradually infested with eggs of various intestinal parasites. These 
parasites are perpetuated by microscopic eggs deposited on floors 
and in yards in the droppings of infested animals that may display 
no clinical symptoms of infestation. The hazard to young and newly 
born animals is especially serious, for it is in the early period of life 
that parasite infestation is likely to prove most harmful. This menace 
to young animals has prompted the adoption of definite systems of live­
stock sanitation on many farms. The economic advantages of simple 
methods of sanitary management, such as the providing of fresh 
ground, clean houses, clean water, and clean feed free from parasite 
eggs, has been demonstrated on thousands of farms. 
aLABORATORY STAFF: RoBERT GRAHAM, Chief of Animal Pathology and Hygiene; E. H. 
BARGER, Pathologist, State Department of Agriculture; FRANK THORP, JR., Associate in Ani· 
mal Pathology; J. P. ToRREY, Assistant Pathologist, State Department of Agriculture; E. E. 
SLATTER, Assistant in Animal Pathology; S. E. PARK, Assistant Bacteriologist, State Depart­
ment of Agriculture; and V. M. MICHAEL, First Assistant in Animal Husbandry. 
In order to coordinate University research, teaching, and extension in Animal Path­
ology, with state control and diagnosis of animal diseases, the State Department of Agri­
culture Diagnostic Service is housed in the Animal Pathology building of the Illinois Agri­
cultural Experiment Station. Such an arrangement effects economy of operation and cor­
relates, in one unit, research and teaching in animal pathology with routine diagnosis of 
animal diseases. 
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In acquainting livestock owners with effective measures of para­
site prevention and control, practicing veterinarians have rendered 
valuable service. The carrying out of simple sanitary measures, 
often under veterinary supervision, is the responsibility of the 
owner, but the problem of identifying the particular parasite caus­
ing trouble and prescribing proper treatment is the responsibility 
of the veterinarian. 
The favorable results that have been obtained when treatment 
for parasitism has been based on precise microscopic diagnosis has 
led to many requests for information about the equipment neces­
sary for such diagnosis as well as a summary of approved diag­
nostic procedures. In response to these inquiries this circular has 
been prepared. The technic of collecting and preparing specimens 
for microscopic examination is photographically shown, and photo­
graphs of many of the common intestinal parasites encountered in 
Illinois flocks and herds, as well as photomicrographs of different 
parasite eggs, are included. The latter will be of special aid to the 
practitioner in identifying worm eggs encountered in fecal specimens 
and parasites in skin scrapings. 
Value of Microscopic Diagnosis 
Typical cases of advanced parasitism are characterized by 
many of the same clinical symptoms encountered in chronic bac­
terial infections and nutritional diseases; namely, anemia, fatigue, 
diarrhea, incoordination, emaciation, and unthriftiness. In chroni­
cally infested herds characteristic symptoms may be absent. In 
fact, in some herds affected animals may even die without having 
shown symptoms recognized as parasitic infestation. 
Numerous practicing veterinarians, recognizing the uncertain 
nature of clinical diagnosis, have submitted to the Laboratory of 
Animal Pathology and Hygiene, University of Illinois, many fecal 
specimens as well as skin scrapings from chronically and obscurely 
affected animals, for microscopic examination. A definite diagnosis 
based on both clinical symptoms and microscopic examination have 
enabled the local practitioner to promptly prescribe effective treatment. 
Thus the value of supporting clinical observation with microscopic find­
ings has been repeatedly demonstrated. 
With microscopic equipment at hand, practitioners will find 
it possible to diagnose frequently encountered syndromes not 
explained by other causes. In fact in the routine diagnosis of all 
chronic illnesses not explained by other causes it is important not 
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to overlook parasitic invasion as a possible factor. In many para­
sitized herds where animals are not available for autopsy, microscopic 
examination of the feces will often reveal the causal factor. 
Obtaining Specimens for Examination 
Fecal specimens and skin scrapings for microscopic examination 
must be properly collected if reliable results are to be obtained. 
Freshly expelled fecal material should be obtained whenever pos­
ible since, under favorable conditions, parasite eggs often develop 
rapidly to a stage in which it is difficult or even impossible to 
identify them. Contamination of fecal specimens with dirt, straw, 
and other extraneous material should be avoided. Neither should 
fecal specimens be collected following the administration of laxa­
tives ince the effect of the latter may serve to reduce the con­
centration of parasite eggs to the point where they may not be 
detected by the usual methods. The same difficulty may be ex­
perienced in examining fecal specimens from animals suffering 
from diarrhea due to any cause. Since diarrhea may be encountered 
in intestinal parasitism, the results of micro copic examination in 
such case must be carefully appraised. 
Negative results are sometimes obtained from the examination 
of fece of infested animals if the parasites are not mature enough 
to oviposit. This might occur during the encysted stage of certain 
parasites, such as strongyles and oesophogostomes. Tapeworm seg­
ments often pass thru the digestive tract without disintegrating, in 
which case negative microscopic results might be obtained unless 
the segments should be detected. 
Skin scrapings should be obtained from typical lesions and care 
should be exercised to insure the scrapings being deep enough to in­
clude parasites present in the deeper areas of the skin. Specimens col­
lected from superficial scabs are seldom satisfactory in that negative 
findings may be experienced in positive cases. 
Accurate results in microscopic examination of parasites also 
necessitate the use of clean equipment to prevent carrying para­
ites or parasite eggs from one sample to another. It is therefore 
desirable to discard minor materials used in handling each specimen 
and to thoroly wash in scalding water all glassware used as speci­
men containers. 
The procedure to be followed is pictorially described in the fol­
lowing pages. Modifications of a minor nature may be made with­
out reducing the accuracy of the procedure provided the modifica­
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tions are carried out skilfully. The sugar solution recommended by 
Sheather13* in the flotation method, for example, has been found satis­
factory, yet substitutes such as a freshly prepared solution of white 
corn sirup are quite as efficient. Emphasis is placed on simplicity of 
technic and cleanliness of equipment as means of insuring accuracy. 
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Equipment for Microscopic Examination 
Equipment used in microscopic examination for 
parasites and parasite eggs 
The examination of fecal specimens and skin scrapings for micro­
scopic parasites or parasite eggs requires the following inexpensive 
equipment: 
1. Microscope 
2. Microscope slides 
3. Sugar or sirup solution 
4. Microscopic cover glasses 
5. Improvised wooden block 
6. Centrifuge tubes 
7. Nichrome or copper wire loop, 8 to 11 mm. (%a to %a inch) 
diameter 
8. Wax pencil 
9. Clean containers for fecal specimens 
10. Wooden tongue-depressors 
11. Gauze 
12. Centrifuge 
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Collecting Skin Scrapings 
Collecting skin scrapings for microscopic examination 
for parasites 
The collection of skin scrapings must be carefully done if represen­
tative material is to be obtained. A common error is that of taking 
scrapings from the superficial tissue. Examination of specimens from 
superficial lesions is often negative when, in the deeper seated lesions or 
at the periphery of the lesion, the parasites may be found in abundance. 
Therefore, to avoid negative findings in positive cases care must be ex­
ercised in collecting the specimen. It is also advisable to select material 
from two or more typical skin lesions rather than from a single area. 
To remove mites from tissue exudate and debris, immerse skin 
scrapings in 10 percent sodium hydroxid. This facilitates the suspension 
of the parasite when mixed with sirup or ugar solution. Skin scrapings 
treated with 10 percent sodium hydroxid may be mixed with sirup or 
cane sugar solution, as herein described for fecal specimens, or examined 
by direct smear method. 
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Collecting Fecal Specimen 
In collecting a fecal specimen for microscopic examination use 
a clean container such as a fiber box 
Freshly expelled fecal material should be obtained for microscopic 
examination in order to avoid extraneous contamination. Use a clean 
container and collect the specimen in such a way as to avoid portions 
that have come in contact with the ground. Feces may also be obtained 
from the rectum of small animals by means of a swab, a blunt curette, 
or by an enema. Such specimens, if properly collected, have the advan­
tage of reducing extraneous contamination to a minimum. 
Remove a small amount of fecal material on a clean wooden or fiber 
tongue-depressor and place in a clean beaker or other vessel 
containing boiled tap water 
One-half to one tablespoon of fecal material should be removed from 
the container by means of a clean tongue-depressor and placed in an un­
contaminated glass container, such as a glazed teacup, beaker, or glass. 
The amount of water to be added depends upon the consistency of the 
fecal specimen. 
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Preparing Fecal Specimen 
Thoroly mix fecal specimen with boiled tap water by gentle 
stirring with a wooden tongue-depressor 
Continue gentle agitation until all lumps are thoroly broken up into 
a homogeneous suspension. Be careful not to contaminate the table by 
spilling any of the mixture. 
Remove coarse particles by straining fecal suspension 
thru clean new gauze 
Place 2 to 4 layers of gauze, depending on size of mesh, over 
the mouth of a centrifuge tube and push it down into the tube so as to 
make a pocket 1 to 2 inches deep. Fill the centrifuge tube about half 
full. Burn the wooden tongue-depressor and gauze used in mixing and 
filtering the specimen. 
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Preparing Sugar Solution 
The concentrated sugar solution used by Sheather12' 18* in his flotation 
method is prepared by adding 500 grams (1 pound) of granulated sugar 
to 360 cc. (12 ounces) of water. After the sugar and water are thoroly 
mixed, place the container in a double boiler or water bath and heat 
slowly until the sugar is dissolved. Do not heat to the point where the 
Ingredients in Sheather's stock sugar solution 
water evaporates, as the sugar may crystallize out when cool. Turn off 
the heat and allow the sugar solution to cool before removing it from 
the water. Add 6.5 cc. (1 percent) of melted phenol crystals to the solu­
tion and mix thoroly. 
A white corn sirup solution may be used as a substitute for the above 
sugar solution. Corn sirup is available at practically all grocery stores 
in 1Y2-pound containers. A suitable stock sirup solution is prepared by 
mixing 20 parts of hot water and 80 parts of sirup. As a preservative, 
add 10 cc. (1 percent) melted phenol crystals to 1 liter of the stock sirup 
solution and thoroly mix by shaking. Corn sirup solution apparently 
does not possess the keeping qualities noted in Sheather's granulated 
sugar solution. For this reason it should be freshly prepared to give 
the best results. 
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Mixing Sugar Solution and Fecal Suspension 
Add sugar or sirup solution to fecal suspension 
An amount of solution is added to the fecal specimen in the cen­
trifuge tube that will double the volume and if possible fill the tube to ;4 
inch from the top. The addition of concentrated sugar or sirup solution 
increases the specific gravity of the diluent and causes parasite eggs 
that are present to rise to the surface of the fecal suspension. 
Thoroly mix fecal suspension and sugar or sirup solution 
Place a small piece of paper over the mouth of the tube and hold 
it in place by means of the thumb. Then invert and gently agitate the 
tube until the fecal material is thoroly distributed thru the sugar or 
sirup solution. The paper must then be discarded. 
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Centrifugalizing the Fecal Mixture 
Centrifugalize mixture of fecal material and sugar 
or sirup solution 
The centrifuge may be an electric or a hand-operated machine. In 
either case it should be balanced while in operation to obtain the best 
results. A speed of 1200 to 1500 revo lutions per minute for 3 to 5 minutes 
is sufficient. If a centrifuge is not available, specimens may be centri­
fugalized in a Babcock cream tester. If neither centrifuge nor cream 
tester is available, the properly prepared mixture of fecal material and 
sirup or sugar solution may be allowed to stand in the centrifuge t ube 
or test tube undisturbed for 24 hours at ice-box temperature. During 
this time parasites or parasite eggs, if present, will rise to the surface. 
If the specimen is not placed in a cool place, the internal structu re of 
many of the parasite eggs may change, and confusion may result when 
an attempt is made to identify them. 
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Transferring Specimen to Slide 
Flame the wire loop before and after using 
A nichrome or copper wire with a loop 8 to 11 mm. (%6 to %6") in 
diameter is most suitable for t ransferring the surface of the centrifugal­
ized material to the slide. Heat the wire until red, before and after using, 
to destroy any parasites or parasite eggs. 
With sterile wire loop transfer surface of centrifugalized 
fecal suspension to slide 
After flaming the wire loop, allow it to cool; then carefully touch 
surface of centrifugalized mater ial. A thin film the size of the loop will 
adhere to it. A solid glass rod 6 mm. (;4") in diameter and 100 to 150 
mm. ( 4 to 6") long, with flattened head, is also satisfactory.3' 4 ' 5* If the 
specimen is mixed carefully, and allowed to stand undisturbed for at least 
24 hours in a cool place, the same technic is applicable. Another method: 
touch cove r g lass to surface of suspension and invert on slide. 
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Transferring Specimen to Slide 
Deposit the film adhering to the sterilized wire loop 
to a clean microscope slide 
Touch the film lightly to center of slide, to which it will adhere. 
Heat the wire until red to destroy parasites or eggs adhering to the loop. 
This procedure prevents carrying contamination from one specimen to 
another on the wire loop. 
Cover the film on the slide with a clean 
microscopic cover glass 
U e forceps to handle the cover glass. Place edge of glass in con­
tact with specimen on slide, and lower slowly from one edge to exclude 
air bubbles. Flame the forceps before and after using, in order to destroy 
contamination. 
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Other Methods of Preparing Fecal Specimens 
The sugar or sirup flotation method has proved satisfactory, but 
methods of different parasi~ologists are recommended and described in 
fo llowing pages, so that the diagnostician may have some choice in select­
ing the procedure. A procedure that is simple and accurate is the ob­
jective in routine diagnosis . Special cases, however, may warrant the 
use of two or more methods in establishing a diagno is. 
Smear Method. The oldest and simplest method of microscopic ex­
amination of fecal specimens is the smear method. A mall particle of 
feces is smeared on a g lass slide in a drop of water or salt solution, 
covered with a cover glass, and examined microscopicall . In heavily 
infested hosts this method is satisfactory and is used by parasitologists, 
physicians, and veterinarians. Negative findings with the smear method, 
however, are not so reliable as when obtained by the flotation method. 
Screen and Sedimentation Methods. The screen method, employed 
by Hal1,9* is summarized as follows: "Briefly, the method consists in 
breaking up the feces very thoroly by shaking in water, adding a quantity 
of small shot if necessary or desirable; sieving thru a set of brass sieves 
and then thru a si lk bolting-cloth sieve or a sieve made with a jeweler's 
fine-meshed brass screen, examining the material left on the sieve for 
parasites; sedimenting (and washing); centrifuging (and washing)-one 
tube being filled with calcium chlorid solution of 1.250 specific gravity, 
centrifuged, and if desired the top cubic centimeter removed with a 
pipette, shaken up in a t ube with 14 cc. of water and centrifuged-and 
then making a microscopic examination of a drop of sediment from the 
bottom of the t ube centrifuged with water, and one from the top when 
the calcium chlorid solution alone was used or from the bottom in case 
water was added to the top cubic centimeter. The material is washed 
at either or both of the points indicated." 
Salt Flotation Method. The salt flotation method of Laneo* is de­
scribed as follows: " ( 1) Measure 1 cc. of feces . (2) Place it in the special 
centrifuge tube. (3) Fill the tube with water to within an inch of the 
top. (4) Perforate the feces . (5) Cork and shake to obtain complete 
primary disintegration. (6) Centrifuge adequately. (7) Pour off the 
supernatant fluid. (8) Nearly fill the tube with a three-quarters-satu­
rated solution of common salt. (9) Obtain secondary disintegration of 
the centrifugal precipitate. (10) Replace the tube in the 4-horned bucket. 
(11) Add three-quarters-satu rated salt so lu tion till full. (12) Lay a cover 
glass upon its mouth. (13) Be satisfied that cover and tube are in close 
contact. (14) Again centrifuge adequately. (15) Pick off the cover fairly 
sharply. (16) Prepare it as a hanging drop. (17) Herd. (18) Examine." 
Decinormal Sodium Hydroxid Centrifugal Flotation Method. The 
Stol114* method of counting nematode ova in sheep dung by the method 
used on human stools in diagnosing hookworm infestation in man is 
summarized as follows: 
weighed amount of feces is comminuted in a known amount 
of diluent in a flask, in which mixture the parasite eggs become de­
tached from the fecal debris. This mixture, after thoro shaking, is 
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promptly sampled with a pipette with which is withdrawn a known small 
amount for transfer to a slide, where the ova are counted. The number 
of ova present per gram of feces is then determined by multiplying an 
average slide count by a factor, which is merely the proportion of the 
original feces actually present on the slide. 
"The st~ps in the method are as follows: 
"1. Collect an uncontaminated fecal specimen from the sheep. 
"2. Weigh into a 300 cc. Erlenmeyer flask (which has been etched 
at the 300 cc. level) 10 grams of the pellets, add decinormal sodium hy­
droxid to barely cover them, and set aside for a few hours or overnight 
to soften (in warm weather use the refrigerator). 
"3. After the pellets are well softened, mash them in the flask with 
a glass rod which has been flattened at the end. When they are visibly 
well crushed, add sufficiently more hydroxid to make 300 cc., put in 
everal solid glass beads, rubber-stopper the flask, give it a preliminary 
shaking and again et aside for a few hours or overnight. 
"4. Following thoro shaking, both to complete the freeing of the 
ova from the fecal debris, and to secure a suspension in which the eggs 
are well distributed, immediately withdraw into a calibrated pipette 
150 c.mm. (.15 cc.) of the mixture and transfer to a 1Yz x 3 inch slide. 
"5. Cover the drop with a cover slip of appropriate size, and count 
the ova in the entire preparation with a microscope possessing a me­
chanical stage. 
"6. Sufficient drops are counted in succession from the flask until 
the average count deviates less than 5 percent from the average secured 
previous to the last counted drop. This accepted average count multi­
plied by 200 represents the number of eggs per gram of the feces origi­
nally tubed." 
Stoll and Hausheer15* also used a dilution and direct centrifugal flo­
tation technic. A definite amount of the stool is weighed and so mixed 
that 1 gram of feces is contained in 15 cc. of the diluent, decinormal 
sodium hydroxid. After adding the diluent, beads are introduced to 
assist in comminution, the tube is rubber-stoppered and shaken thoroly 
to insure the release of the ova from the fecal constituents and to obtain 
a homogeneou suspension of the eggs. By means of an accurately cali­
brated pipette .15 cc. of mixture is immediately transferred to a slide and 
the ova counted. The number of ova on the slide represents theoretically 
l!J.ooth the number per gram of the original feces. 
Other Methods. Other methods include Bass's1 ' 2* salt solution and 
calcium chlorid centrifuge methods; Garrison's6 ' 7' 8 * direct smear and 
calcium chlorid sedimentation methods; Wellman's17 * sodium acetate 
centrifuge method; Pepper's11* adhesion method; and Telemann's16* ether 
hydrochloric acid method. 
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Selecting a Microscope 
A microscope with a magnification of 100 to 400 is sufficient for 
parasite diagnosis. 
Rebuilt, used microscopes of standard makes (page, 19) are frequently 
available at prices ranging from $30 to $40, and if in good condition are 
to be prefer red to the smaller microscopes. 
Small, inexpensive microscopes with lenses that provide the neces­
sary magnification can be purchased for $18.50 to $29. While the smaller 
microscope may give ample magnification for the detection of parasite 
eggs, its use requires a greater degree of skill than a standard instru­
ment, and it is poor economy to select a microscope that is not depend­
able. However, the type to be purchased will depend on the amount of 
money avai lable for the purpose; and the results obtainable with the 
different microscopes will be found to depend largely on the skill of the 
operator in operating the instrument. Several veterinary practitioners 
who have purchased small microscopes have found them quite satis­
factory. 
Magnification. Different objectives and eyepieces in standard mi­
croscopes give the following magnifications: 
Eyepieces 
5 X 7.5 X 10 X 
Objectives 1l;fagnification 
4x 32 mm. 20 30 40 
lOx 16 mm. 50 75 100 
21x 8 mm. 105 157.5 210 
43x 4 mm. 215 322 430 
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Selecting a Microscope 
Reconditioned standard medical microscope 
Reconditioned standard medical microscopes of good quality that 
have been rebuilt have proved satisfactory for parasite diagnosis. The 
eyepieces and objectives on this type of microscope can be interchanged 
with any standard microscope. Equipment such as additional objec­
tives may therefore be added any time. 
A. Eyepiece K. Slide 
B. Rack L. Stage 
C. Body tube M. Condenser 
D. Pinion head N. Substage 
E. Micrometer head 0. Substage pinion head 
F. Revolving nosepiece P. Inclination joint 
G. Objective, high-power Q. Pillar 
H. Objective, low-power R. Mirror 
I. Arm S. Mirror support 
J. Spring clip T . Base 
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Selecting a Microscope 
Field microscope 
This inexpensive microscope (with magnification approximating 400 
diameters) possesses some of the optical qualities of more expensive 
microscopes. It does not have a revolving nosepiece, but standard ob­
jectives can be screwed into place and removed at will. 
A. Eyepiece 
B. Rack 
C. Body tube 
D . Pinion head 
E. Arm 
F. Objective 
G. Spring clip 
H. Slide 
I. Stage 
J. Mirror 
K. Mirror support 
L. Base 
Detailed instructions 
by manufacturers. 
for the use of this microscope are supplied 
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Selecting a Microscope 
a ------n~• 
e------+ 
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Miniature microscope 
The mm1ature microscope with magnifications of x 200 and x 350 
possesses optical qualities of value in parasite diagnosis. Detailed in­
structions for its use are supplied by the manufacturer. The magnifica­
tions obtainable with single objective are approximated on the body 
tube. In the illustration the double objective is attached. Magnifications 
for single (low-power) and double (high-power) objectives are shown 
separately on the body tube. 
A. Eyepiece I. Spring clip 
B. X 150 J. Stage 
C. Slide tube K. Low-power objective 
D. x200 L. High-power objective 
E. Body tube M. Slide 
F. Casing N. Mirror 
G. Pinion head 0. Mirror support 
H. Arm P. Base 
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How .to Use a Microscope 
In the use of the microscope it is important to become acquainted 
with the principal parts (see pages 19 to 21). 
The essential optical parts are the lenses in the eyepiece or ocular 
which is located at the top of the body tube, together with the lens or 
lenses in the nosepiece or objective at the lower end of the body tube. 
Oculars that magnify ten times are designated as 10 x oculars. The ob­
jectives required in parasite diagnosis are two in number, namely, a 
16-mm. (¥J-inch) or low-power, which gives a magnification of 10, and 
a 4-mm. (!-i-inch) or high-power, which provides a magnification of 43. 
The designation of the objective, i.e., 16 mm. (¥3 inch) or 4 mm. (!-i inch), 
means that the lens must be approximately those distances above the 
cover glass on the slide in order to be in focus. 
In focusing the microscope the lens in the objective must not be al­
lowed to touch the cover glass on the slide. Contact with it may alter 
the preparation or permanently injure the lens. In focusing, lower the 
objective toward the slide closer than the focal length of the objective. 
Then look thru the ocular and slightly raise the body tube with the 
coarse adjustment until the image is visible, and then employ the fine 
adjustment. Slide specimens should first be examined with the aid of 
low-power or the 16-mm. objective. 
Obtaining Correct Illumination 
Specimens examined microscopically are viewed thru transmitted 
light. The film examined for parasites or parasite eggs must therefore 
be so transparent that the light from the mirror below can pass thru it. 
In examining fecal specimens or skin scrapings for the detection of 
parasites or parasite eggs, the process of filtering out the coarser ma­
terials as well as the addition of sirup or sugar solution suffices to dilute 
and clear the specimen. 
The microscope should be placed on a table before a window but not 
in direct sunlight. The best natural light is obtained from the north. The 
plane mirror is used with low-power objectives. The concave mirror, 
which gives more intense illumination, is used with the medium- and 
high-power objectives. If it is necessary to depend upon artificial light, 
a glazed or frosted electric bulb or a microscope lamp is satisfactory. If 
electric light is not available, lamp light can be used. If a substage con­
denser is present, the intensity of illumination can be further regulated 
to advantage. 
Before examining a specimen, the lenses in the ocular and in the ob­
jective should be wiped carefully with lens paper. The lenses in the 
objective and eyepiece should not be touched with the fingers. 
[ 22 1 
Examining a Slide 
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The arrows suggest a systematic method of examining 
the field for parasites or parasite eggs 
In examining a properly prepared slide for the presence of parasites 
or parasite eggs, the slide should be moved in a systematic manner over 
the stage of the microscope in such a way as to bring every part of the 
preparation within the field some time during the examination. A me­
chanical stage facilitates this operation but it can be done efficiently with 
the fingers by slowly moving the slide. Parasites or parasite eggs located 
with the low-power should be studied with the high-power, using the fine 
adjustment to bring out detail. 
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Swine Parasites 
Ascaris suum, the large roundworm of swine 
Above, worms ;...-2 natural size. Below, eggs at magnifications of 
x 80 and x 315. 
[ 24 ] 
Swine Parasites 
Metastrongylus elongatus (M. apri) in lung of pig 
This is a common lungworm of swine. 
Metastrongylus elongatus (M. apri) 
Above, worms twice natural size. Below, eggs magnified x 80 and 
x 315. The egg with the dark center is in a stage of development not 
likely to be found in the feces of infested animals. 
[ 25 ] 
Swine Parasites 
Arduenna strongylina, a stomach worm of swine 
Above, worms 3 times natural size. Below, eggs magnified x 80 and 
X 315. 
Hyostrongylus rubidus (Strongylus rubidus) , 
a stomach worm of swine 
Above, worms natural size. Below, eggs magnified x 80 and x 315. 
[ 26 ] 
Swine Parasites 
Macracanthorhynchus hirudinaceus (Echinorhynchus 
gigas) , thorn-headed worm of swine 
Above, worms attached to small intestine. Below, eggs magnified 
x 125 and x 250. 
Nodules in intestinal wall caused by Macracanthorhynchus 
hirudinaceus 
[ 27 ] 
Swine Parasites 
Trichuris suis (Trichocephalus suis) , whipworm of swine 
The worms are here shown attached to the wall of the cecum. 
Trichuris suis 
Above, adults magnified x 2. Below, eggs magnified x 80 and x 315. 
Oesophagostomum dentatum, the nodular worm of swine 
Left, worms natural size. Center and right, eggs magnified x 80 
and x 315. 
[ 28 1 
Horse Parasites 
XJI5 
Several kinds of strongyles, palisade, blood, or 
sclerostome worms of the horse 
The adult worms are shown above: (A) S. equinus, S. edentatus; 
(B) S. equinus, S. edentatus; (C) S. vulgaris. Below, strongyle eggs mag­
nified x 80 and x 315. 
[ 29 1 
Horse Parasites 
Advanced strongylidosis in horse 
Horses suffering from strongylidosis may show varying symptoms 
of unthriftiness. Emaciation, anemia, lack of condition, and lowered 
vitality are the predominating symptoms. A definite diagnosis is de­
pendent upon detection of the eggs by microscopic examination. 
Lesions of chronic enteritis induced by Strongylus spp. 
The arrow points to an area of inflammation and necrosis in the 
mucosa of the cecum. Numerous other necrotic lesions, twice the size 
of a pin point, are present in the mucosa. (Natural size.) 
[ 30 ] 
Horse Parasites 
Photomicrograph showing larva of Strongylus spp. 
coiled in the mucosa of the colon 
Photomicrograph showing larva of Strongylus spp. coiled 
in the submucosa of the colon 
Note extensive tissue destruction. 
[ 31 ] 
Horse Parasites 
Parasitic thrombosis in posterior mesenteric artery resulting from 
infestation by Strongylus vulgaris larvae 
Photomicrograph showing the head of a strongyle attached 
to the mucous membrane of the large intestine 
[ 32 J 
Horse Parasites 
)(.80 
Oxyuris equi, the seat or pinworm of the horse 
The worms are natural size. The eggs are magnified x 80 and x 315. 
[ 33 J 
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Horse Parasites 
~· ' . · ...__.~_ _..m;...__..... 's~•oo _JL..--~41' ~~--
Setaria equina, the filarid worm of the abdominal 
cavity of the horse 
The worms are natural size. The egg (immature) and the larvae, 
shown below, are magnified x 100 and x 315. 
[ 34 ] 
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Horse Parasites 
Anoplocephala magna (Taenia plicata), tapeworm. of horse 
The tapeworm is natural size. The eggs are magnified x 80 and x 315. 
Horse Parasites 
Ascaris equorum (A. magalocephala), the common 
roundworm of the horse and mule 
The worm is Yz natural size. The eggs are magnified x 80 and x 315. 
[ 36 ] 
Cattle Parasites 
Ostertagia ostertagi (Strongylus ostertagi) , the encysted 
stomach worm of cattle 
This worm occurs also, tho rarely, in sheep and goats. The worms 
are 3 times natural size. The eggs are magnified x 80 and x 315. 
Oocysts of Eimeria zurni, coccidia of cattle 
Fascioloides magna, large liver fluke of cattle magnified x 2Y4 
[ 37 ] 
Cattle Parasites 
Chronic enteritis of bovine as result of infestation 
with Oesophagostomum radiatum 
Note lesions in mucosa as result of encysted larvae. 
0 
Oesophagostomum radiatum, the nodular worm of cattle 
(A) Adults twice natural size. (B) Larvae removed from cysts in 
mucosa. (C) Photomicrograph of encysted larva in mucosa. (D) Eggs 
magnified x 80 and x 315. 
[ 38 ] 
Sheep Parasites 
Lung of sheep infested with Dictyocaulus filaria 
Dictyocaulus filaria, lungworm of sheep 
The worms are natural size. The eggs are magnified x 80 and x 315. 
The dark-colored eggs at the left are immature. 
[ 39 ] 
Sheep Parasites 
Nematodirus filicollis (Strongylus filicollis) , a 
small roundworm of sheep 
The worms are twice natural size. The eggs are magnified x 125 
and x 250. 
Trichuris ovis (Trichocephalus affinis), whipworm of sheep 
The worms are three times natural size. The eggs are magnified 
x 100 and x 250. 
[ 40 ] 
Sheep Parasites 
Sheep infested with stomach worms 
Haemonchus contortus (Strongylus contortus), the 
common stomach worm of sheep 
This worm is found also in cattle. The worms are twice natural size. 
The eggs are magnified x 80 and x 315. 
[ 41 ] 
Poultry Parasites 
XI~ 
Ascaridia lineata, the common large roundworm of poultry 
The worms are 10 times natural size. 
Eggs of Ascaridia lineata at two magnifications 
[ 42 ] 
Poultry Parasites 
Heterakis gallinae, cecal worm of fowls 
The worms are natural size. The eggs are magnified x 100 and x 200. 
Cheilospirura hamulosa, gizzard worm of chickens and turkeys 
The worms are 0 natural size. The eggs are magnified x 80 and x 315. 
[ 43 ] 
Poultry Parasites 
Raillietina cesticillus (Davainea cesticillus), a common 
tapeworm of poultry 
The worms attached to the intestinal wall are natural size. Below 
are eggs characteristic of cesticillus magnified x 200 and x 500. 
[ 44 ] 
Poultry Parasites 
Symptoms of advanced infestation with Capillaria spp. 
Paralysis and wryneck are common symptoms of this disease. 
Capillaria spp., a small crop and intestinal roundworm of 
chickens and turkeys 
The worms, center, are three times natural size. The eggs are mag­
nified x 150 and x 300. 
[ 45 ] 
Poultry Parasites 
Coccidiosis in chicks 
Coccidiosis in chicks produces symptoms of unthriftiness accom­
panied by bloody diarrhea. 
Gross pathologic lesions in ceca of chicks infected with coccidia 
. . 
~. 
.,. ,'(:A 
·\!Jf X315 
Oocysts of Eimeria spp., coccidia of fowls 
[ 46 ] 
Dog and Cat Parasites 
Toxascaris limbata, roundworm of dog 
The worms are twice natural size. The eggs, below, are magnified 
x 125 and x 250. The egg on the extreme right has embryonated. 
[ 47 ] 
Dog and Cat Parasites 
Dipylidium caninum, a common tapeworm of the dog and cat 
The worms are natural size. The eggs are magnified x 100 and x 150. 
Belascaris marginata (Ascaris marginata), roundworm of the dog 
The worms are natural size. The eggs are magnified x 40 and x 125. 
[ 48 ] 
Dog and Cat Parasites 
Oocysts of Isospora bigemina, coccidia of dog, 
at two magnifications 
Ancylostoma caninum, hookworm of dog 
The worms are twice natural size. The eggs are magnified x 100 and 
x210. 
Oocysts of Isospora felis, coccidia of cats, at two magnifications 
[ 49 1 
Dog and Cat Parasites 
Taenia pisiformis (T. serrata) , a common tapeworm of the dog 
The worms are natural size. The eggs are magnified x 80 and x 315. 
[ 50 ] 
Dog and Cat Parasites 
Taenia taeniaeformis (T. crassicollis), tapeworm of the cat 
Worms, above, are twice natural size. In the center is a cyst from 
the liver of a wild gray rat and 'the larva which was removed from the 
cyst. Below are eggs magnified x 100 and x 315. 
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Dog and Rabbit Parasites 
Cysticercus pisiformis, bladder-worm stage or cystic 
form of Taenia pisiformis, the dog tapeworm 
Above, in liver of rabbit. Below, from mesentery of rahbit. 
Liver of rabbit infested with Eimeria stiedae var. cuniculi, 
coccidia of rabbit 
Oocysts in the upper right-hand corner magnified x 315. 
[ 52 ] 
Dog Parasites 
Dog infested with bloodworm, Dirofilaria immitis 
ote edema in right posterior limb as result of circulatory dis­
turbance. 
Lung taken from dog shown above 
ote Dirofilaria immitis infestation of pulmonary artery. An embryo­
nated egg expressed from a female worm is shown in left- and right-hand 
corners at two different magnifications. 
[ 53 ] 
Dog and Fox Parasites 
Toxocara canis, large roundworm of the dog and the fox 
The worms are 1Vz times natural size. The eggs are magnified x 80 
and x 315. 
Eucoleus aerophilus, lungworm of fox 
The worms are 3 times natural size. The eggs are magnified x 80 
and x 315. 
[ 54 ] 
Fox Parasites 
Uncinaria stenocephala, hookworm of fox 
The worms are twice natural size. The eggs are magnified x 80 and 
X 315. 
Oocysts of Isospora spp., coccidia of fox, at two magnifications 
[ 55 1 
External Parasites 
Mycotic dermatitis, ringworm on tail of cow 
The inset shows spores and segmented mycelia of the fungus, Tricho­
phyton spp. x 315. 
[ 56 ] 
External Parasites 
Psoroptic mange in cattle 
The Psoroptes bovis mite, in nymph stage, is shown magnified x 80. The 
adult mite has 8 legs. 
Trichodectes scalaris, biting louse of cattle 
[ 57 ] 
External Parasites 
Sheep infested with scabies 
The adult mite, Psoroptes ovis) is magnified x 75. 
[ 58 ] 
External Parasites 
Sarcoptic mange in pig 
The mite, Sarcoptes scabiei suis, is shown magnified x 100. 
~80 
Psoroptes communis var. cuniculi 
The rabbit ear mite is shown in the nymph stage magnified x 80. The 
adult has 8 legs. 
[ 59 ] 
External Parasites 
A fowl infested with Epidermoptic scabies 
An Epidermoptes bilobatus mite, in the adult stage, is shown in the 
upper left corner magnified x 80. 
[ 60 ] 
External Parasites 
Scaly leg of fowl caused by mite infestation 
The causative mite, Cnemidocoptes mutans, is shown in the nymph 
stage, magnified x 100. The adult mite has 8 legs. 
I 61 I 
External Parasites 
Kidney of chicken infested with air sac mite, Cytoleichus nudus 
The mite is shown at the right magnified x 75. 
[ 62 ] 
External Parasites 
Sarcoptic mange in dog 
The mite, Sarcoptes scabiei canis, in nymph stage, 1s shown below 
magnified x 100. The adult mite has 8 legs. 
[ 63 1 
External Parasites 
Demodectic scabies of dog, known also as follicular mange or red mange 
Note area around commis ure of lip , mouth, eye, and frontal area, 
together with marked les ions below ear. 
Demodex folliculorum canis magnified x 100 
[ 64 ] 
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